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Abstract

Factors that affect wind erosion such as surface vegetative and other cover, soil properties and surface roughness usually
change spatially and temporally at the field-scale to produce important field-scale variations in wind erosion. Accurate
estimation of wind erosion when scaling up from fields to regions, while maintaining meaningful field-scale process details,
remains a challenge. The objectives of this study were to evaluate the feasibility of using a field-scale wind erosion model with
a geographic information system (GIS) to scale up to regional levels and to quantify the differences in wind erosion estimates
produced by different scales of soil mapping used as a data layer in the model. A GIS was used in combination with the revised
wind erosion equation (RWEQ), a field-scale wind erosion model, to estimate wind erosion for twé 5@dan. Landsat
Thematic Mapper satellite imagery from 1993 with 30 m resolution was used as a base map. The GIS database layers included
land use, soils, and other features such as roads. The major land use was agricultural fields. Data on 1993 crop management
for selected fields of each crop type were collected from local government agency offices and used to ‘train’ the computer
to classify land areas by crop and type of irrigation (agroecosystem) using commercially available software. The land area
of the agricultural land uses was overestimated by 6.5% in one region (Lubbock County, TX, USA) and underestimated by
about 21% in an adjacent region (Terry County, TX, USA). The total estimated wind erosion potential for Terry County was
about four times that estimated for adjacent Lubbock County. The difference in potential erosion among the counties was
attributed to regional differences in surface soil texture. In a comparison of different soil map scales in Terry County, the
generalised soil map had over 20% more of the land area and over 15% greater erosion potential in loamy sand soils than did
the detailed soil map. As a result, the wind erosion potential determined using the generalised soil map was about 26% greater
than the erosion potential estimated by using the detailed soil map in Terry County. This study demonstrates the feasibility
of scaling up from fields to regions to estimate wind erosion potential by coupling a field-scale wind erosion model with GIS
and identifies possible sources of error with this approach. Published by Elsevier Science B.V.
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1. Introduction

Wind-induced soil erosion (wind erosion) can

have a significant impact on agricultural land uses
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land use usually change spatially and temporally at Most of the GIS applications to erosion models
the field-scale to produce important field-scale vari- to date have focused on water erosion projects. The
ations in wind erosion. Accurate estimation of wind universal soil loss equation (USLE), a field-scale wa-
erosion when scaling up from fields to regions, while ter erosion model (Wischmeier and Smith, 1978) that
maintaining meaningful field-scale process details, may be loosely or tightly linked to GIS, has been used
remains a challenge. with GIS to estimate water erosion for a 600,000 ha
Recent work by Kirkby and others (Kirkby, 1998; region in Ontario (Snell, 1985), a 61,000 ha watershed
Kirkby et al., 1996) suggests factors critical to the in Idaho (Prato et al., 1989), and a 1400 ha water-
erosion process may vary depending upon spatial shed in New Brunswick, Canada (Mellerowicz et al.,
scale, with different processes dominant at each hier- 1994). A modified version of the USLE was used to
archal spatial level. For example, at the scale of the estimate erosion in a 8.6 million hectare region in
single erosion plot, the timing and volume of overland northern Thailand (Liengsakul et al., 1993).
flow is critical. At coarser scales, topography, soil Several models such as ANSWERS (Beasley and
vegetative patterns and other factors become more Huggins, 1982) and TOPMODEL (Beven and Kirkby,
important. In this approach, different models are re- 1979; Beven et al., 1984) predict erosion and runoff
quired at varying scales to accommodate the particular using spatially distributed inputs that are very well
processes dominating at the level simulated. Models suited for the tightly linked approach with GIS (Brown
at coarser scales may simplify or integrate over pro- et al., 1993). Such models may have distinct advan-
cesses dominant at finer scales or new models maytages over older models such as USLE, depending on
be needed for processes unique to the coarser scalethe use of the output. For example, new relationships
In this way, modelling at coarser scales compromises can be easily incorporated and they may be more eas-
between detailed process modelling with demanding ily validated because they may deal with individual
data and computational requirements and reasonableerosion events (De Roo et al., 1989). ANSWERS was
model simulation times. successfully applied to a watershed in The Nether-
Another approach that has been used in erosionlands (De Roo et al., 1989) and a typical piedmont
prediction to scale up from the field level to the re- watershed in north Carolina (Brown et al., 1993).
gion or watershed level is to couple erosion models  The application of GIS to wind erosion prediction
with geographic information systems (GIS). Geo- has not been widely tested. A wind erosion potential
graphic information systems are specialised computer map was created for a 1500 Kmegion of Kenya us-
software used to display and analyse spatial data, anding a model based on herbaceous and coarse fragments
are being increasingly used in soil erosion research ground cover applied to a GIS database (Grunblatt
(McDonnell, 1998). The general approach for using et al., 1992). Wu et al. (1997) determined the wind
GIS is to display factors important in an analysis as erodibility of Finney County, Kansas using GIS cou-
separate layers or maps in the GIS. The various layerspled with the climatic and soil erodibility indexes of
are overlaid to determine the combination of factors the wind erosion equation (Woodruff and Siddoway,
to be used in the model. A thorough presentation of 1965).
the application of GIS in water resource management Problems may develop when scaling up esti-
and hydrology is provided by Kovar and Nachtnebel mates of erosion prediction to regional or watershed
(1993). Application of an erosion model to a GIS scale using field-scale models with GIS. Four ma-
may be loosely or tightly coupled or linked (Poiani jor scale-related issues have been identified (Moore
and Bedford, 1995; McDonnell, 1998). In the loosely et al., 1993): (i) element size in which homogeneity
linked approach, relevant information is passed back is assumed; (ii) the method of analysis used to derive
and forth between the GIS and the model. Tightly the attribute values; (iii) merging data with different
linked models operate within the GIS and range in resolutions, accuracies and structures and (iv) scale
complexity from simple book-keeping and classifi- differences between model process representation
cation to detailed modelling. A detailed review and and data available for model parameterization. The
examples of the different GIS-modelling approaches precise effect of changing scales depends on factors
is provided by Poiani and Bedford (1995). such as differences in climate, topography, soil, and
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geology that govern processes and discontinuities or vey Geographic Database (SSURGO). The authors’
boundaries separating soil types, geologic formations concluded that model predictions varied with the
or land covers (Arnold et al.,, 1998). Some param- choice of climate and soil inputs.
eters that are important in a model or process may The main objectives of our study were: (1) to eval-
experience wide variability even within a single map uate the feasibility of using a field-scale wind ero-
unit. For example, in a study of two small adjacent sion model such as the revised wind erosion equation
watersheds mapped as the same soil near Coshocton(RWEQ) with GIS to scale up to regional levels and
Ohio, the amount of measured runoff between the two (2) to quantify the differences in wind erosion esti-
watersheds varied by a factor of 2.5 (Bonta, 1998). mates produced by different scales of soil mapping
Scaling up will necessitate including and combining used as data layers in the model.
soils with even more widely different properties.

This was demonstrated in a study of chemical
movement that tested two scales of soil mapping 2. Methods
provided by the United States Department of Agricul-
ture (USDA), Natural Resource Conservation Service  The study area included Terry and Lubbock Coun-
(NRCS) (Wilson et al., 1996). In this study, model ties, located in the southern high plains of west Texas,
outputs generated using generalised soil data pro- USA (Fig. 1). The region has a continental semiarid
vided by the NRCS State Soil Geographic Database climate with a mean annual precipitation of 475 mm,
(STATSGO) were different at the 0.01 significance maximum temperature of 48 and minimum tempe-
level to that provided by the more detailed Soil Sur- rature of —27°C. The region experiences significant
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Fig. 1. Location of Lubbock and Terry Counties in Texas, USA.
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winds that often produce blowing dust. The average sary to identify the agricultural land uses on our
wind speeds range from 16 to 24 kmhand speeds  base map. Field offices of the USDA, Farm Service
more than 80 kmh! are common (NOAA, 1982; Hol-  Agency, in each county were visited to obtain farm
liday, 1995). The surficial soils of the region con- plat data on the type and amount of land area of each
sist primarily of Holocene aeolian material, silt and crop in 1993. This information is provided in annual
sand of the Quaternary Blackwater Draw Formation, reports. Representative fields of the major crops in
and Quaternary and Pliocene lake deposits that cropLubbock County were selected to use as ‘training
out locally (Collins, 1990). The dominant soils are sites’. A total of 18 farm plats representing the ma-
classified as Aridic Paleustalfs, Paleustolls, and Cal- jor combinations of crops and irrigation management
ciustepts in the US soil classification system (Soil systems were identified. The farm plat data were digi-
Survey Staff, 1998) and Eutric Planosols, Luvic Kas- tised in ARC/INFO (Environmental Systems Research
tanozems, and Calcic Cambisols, respectively, in the Institute, Inc. Version 7.2.1, Redlands, CA, USA) to
FAO system (FAO-UNESCO, 1974). Although the pri- define the plat area and location. Through a projection
mary crops grown in the region are cottdBdssyp- transfer, the digitised coordinate data from the farm
ium hirsutumL.), wheat {Triticum aestivurm_.), and plats were converted to correspond to the Landsat TM
sorghum Sorghum bicolor(L.) Moench), this study  scene. These training sites were then used to develop
also includes data for sunflowendélianthus annuus  maps of agricultural land uses using the commercial

L.), corn Zea mayd..), soybeansGlycine maxL.), software program Spectrum (Khoral Research, Inc.,
onions Allium spp.) and watermelong€(trullus lana- Albuquerque, NM). Spectrum software was used to
tus (Thunb.) Matsumura & Nakai). provide an unsupervised classification of the scene by

Development of the GIS required acquisition and extension from the training points (Gonzalez-Rebeles
processing of several spatial data sets used in com-et al., 1997). This initial classification had errors due
bination with a wind erosion prediction model to to improper classification of pixels.
estimate wind erosion potential for each county by  The classification by agricultural land use was im-
surface soil and agricultural land use. We used Land- proved by two methods. First, an automated computer
sat V Thematic Mapper (TM) scene 3037 from 13 algorithm was employed that corrected for misclassi-
August 1993 as our GIS base mafhe scene was fication of single pixels. This procedure was used on
processed by the United States geological survey a pixel when all of its nearest neighbours were in a
(USGS) Earth Resources Observation Systems Datadifferent class than the class of the test pixel. Visual
Center (Sioux Falls, South Dakota, USA) to provide inspection also was used to manually convert single
a georeferenced, destripped, and hyperclustered un-farm fields to homogeneous units in regions where
supervised image with 241 classes of landcover and significant misclassification was visually apparent.

a pixel resolution of 30m. County boundaries and  Since surface soil texture data were needed to em-
roads also were provided by the USGS. ploy the wind erosion model, a soil texture GIS layer

The scene was initially classified into terrestrial land was acquired. Two scales of soils data provided by the
use cover classes following the procedures of JenningsUSDA, NRCS were used in this study. A detailed soil
(1993). In this procedure, vegetation is classified into map was used in Lubbock County and detailed and
a hierarchal system based on the scheme of The Na-generalised soil maps were tested in Terry County.
ture Conservancy (TNC). In this scheme, croplands The generalised soil map is part of the STATSGO
are identified only to the land use and not to the type database (http://www.ftw.nrcs.usda.gov/statsgo.html)
of crops present. The classification scheme of TNC and has a map scale of 1:250,000. The minimum area
includes sections for the classification of cultivated represented on the generalised soil map-825 ha
crops, but these sections have yet to be developed.(1544 ac). The detailed soil maps are part of the
In this project, the TNC classification in Texas was SSURGO database (http://www.ftw.nrcs.usda.gov/
extended to include irrigated and non-irrigated crop ssurgo.html). The SSURGO Terry County soil map
types in the study counties. scale is 1:24,000 and the SSURGO Lubbock County

Since estimates of erosion by agricultural land soil map scale is 1:20,000. The minimum area repre-
use were needed for this simulation, it was neces- sented on the SSURGO maps is about 2 ha (5 ac).
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Lubbock County Estimated Wind Erosion

Key to Bstimated Wind Erosion
(Metric Tons/Hectare/Y ear)
Total Hectares

- 45 18
EE 36 - 45 683 0 2 4 6Miles
B 7 - 36 120
) 3 - 27 9425 c = —
B o _ 3 687
EEEE - 9 117674
T o (Cropland) 16551

0 (Grassland and CRP) 55112 = [nierstate Roads
EEEE ( (Urban Arcas and Mesquitc) 3637 =  U.S.Roads
B [nsufficient Data for Erosion 26925 === Statc Roads ‘

(Other Cropland) ——  Secondary Roads and Trails
BB Bare Soil (Excluding Clay) 4028

Fig. 2. Estimated wind erosion for Lubbock County, TX, using the RWEQ and assuming 6 ha (10 ac) fields for each combination of land
use and soil. The SSURGO was used for the soil map layer.
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Fig. 3. Estimated wind erosion for Terry County, TX, using the RWEQ with the SSURGO detailed soil map layer (a) and the STATSGO generalised soil map layer (b)
and also assuming 6 ha (10ac) fields for each combination of agricultural land use and soil.
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The RWEQ (Fryrear, 1998; Fryrear et al., 1998), defined as an error in classification (Eq. (1)).
was used to estimate the wind erosion potential for
each agricultural land use and surface soil texture Percenterror

combination identified in this study. The RWEQ is _ [ (estimated area- USDA-reported areg)
a process-based, empirical model requiring simple USDA-reported area
input data for soils, tillage, and crops. The soils x 100 (1)

data needed includes specification of soil texture

(or amount of sand, silt, and C|ay), and amounts of The final total error was Only 6.5% for Lubbock
coarse fragments, calcium carbonate, and organic County and—20.9% for Terry County (Table 1). The
matter. The tillage/crop information needed is date total areas listed in Table 1 represent only the totals
of planting and/or tillage, crop type, type of tillage ©f the land areas compared in the table and not the

tool, and amount and date of irrigation. The weather total area in the county. Cotton was grown in about
data is simulated based on historic weather records 68% of the area tested in Lubbock County and had an

for the region. The size and shape of the field must €rror of 15% overall. Cotton was grown in about 57%
also be specified. The erosion data used in this study Of the area tested in Terry County and had an error of
are described as a potential because we were unable—25% overall. Non-irrigated wheat had a significant
to use the actual shape and size of each field in the €rror in both counties but this error was not important
study area as needed for quantitative estimates of ero-in this study, because no wind erosion occurred in the
sion in RWEQ. Since RWEQ requires that field size wheat land. Other land use with significant errors rep-
and shape be identified, we estimated erosion for a resented very little land area in the study area or were
round 6 ha (10 ac) field for each major land use. The not erodible land uses (e.g. Conservation Reserve
management inputs used in this study included only Program (CRP) grassland and permanent grass).
conventional practices used in the region. The soll

texture and land use maps were over-laid to determine 3.2. Wind erosion estimates

all combinations of land use by soil texture. Irrigation

amounts were determined by using average values The pattern and geographic distribution of esti-
supplied by the High Plains Underground Water Con- mated wind erosion using the detailed SSURGO saoll
servation District No. 1 along with farmer interviews. maps (and assuming 6 ha fields) for Lubbock County
The RWEQ weather file from Lubbock, TX, was used (Fig. 2) and Terry County (Fig. 3) are markedly dif-
to represent the weather for both counties. The esti- ferent. Lubbock County is dominated by areas esti-
mated erosion by land use was assigned to map areasnated to produce 0-9 mthé per year. Terry County
by texture to develop the final wind erosion maps for is dominated by large non-erodible areas of mesquite,

Lubbock (Fig. 2) and Terry Counties (Fig. 3). a low shrub in this area, and large areas with 18-27
and 36-45mthal per year estimated wind erosion
(Fig. 3(a)).

3. Results Erosion rates (thal per year) were very sensitive
to the type of land use present (Table 2). Wheat, CRP

3.1. Land use classification and grass covered the soil surface during the erosive

time of year, the RWEQ estimated no erosion for these
The initial classification of land uses included ar- land uses. Onions resulted in the most erodible soil
eas that had obvious inclusions of contrasting pixels. surface. The soil is very intensively tilled for onions
After automated and manual supervision (correc- and little residue is present to protect the soil surface
tion), the GIS estimates were slightly greater than from the force of the wind. Watermelons were the next
the USDA-reported land area estimates in Lubbock most erosive crop.
County and somewhat greater than the USDA-reported The amount of wind erosion in metric tons per
land area in Terry County. For purposes of this study, hectare per year for each crop also is presented by
the percent deviation of the estimated land area from surface soil texture in Table 2. Wind erosion tended
that reported by the USDA-Farm Service Agency is to decrease as the amount of clay in the surface soil
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Table 1
Comparison of reported and estimated areas for selected agricultural land uses in Lubbock and Terry Counties, USA
Agricultural land use Lubbock County Terry County

USDA-reported  Estimated Error USDA-reported  Estimated Error

area (ha) area (ha) (%)? area (ha) area (ha) (9%0)?
Irrigated cotton 80227.3 91142.9 13.6 49320.7 60878.4 23.4
Non-irrigated cotton 26400.0 30571.0 15.8 50769.9 13955.0 —725
Irrigated wheat 419.1 432.7 3.2 1868.7 5885.3 214.9
Non-irrigated wheat 15640.6 11942.2 —23.6 9269.8 16420.4 77.1
Irrigated sunflower 553.3 364.4 —-34.1 8.9 3368.6 377345
Non-irrigated sunflower 303.9 642.7 111.5 0.0 8219.0 -
Irrigated corn 641.0 1615.7 152.1 218.3 294.1 34.7
Irrigated onion 183.0 601.3 228.5 20.9 520.5 2392.6
Irrigated soybean 394.4 1176.0 198.2 0.0 280.5 -
Irrigated watermelon 115.0 708.1 515.8 245.7 115.7 —-52.9
Sorghum 5380.3 6199.5 15.2 13000.5 5649.7 —56.5
CRP/gras? 26352.0 21395.4 -18.8 49408.0 22082.7 —55.3
Total 156609.9 166791.9 6.5 174131.3 137670.0 —20.9

aError: ((estimated area USDA-reported area)/USDA reported ayeal00.
b CRP: conservation reserve program.

increased. RWEQ estimated no erosion on clay sur- in both counties. Over one-fourth of the land area in
face soils and the highest erosion rates for the fine Terry County could not be classified into a particular
sand soils. We used fine sandy loam when estimat- land use but was identified as cropland and assigned
ing erosion for areas designated as ‘variable soils’ in to the category ‘other cropland’. For purposes of cal-
the USDA maps. Irrigation tended to reduce the pre- culating erosion potential, these areas had the same
dicted erosion rates for a given land use and soil tex- management input as cotton land in RWEQ.
ture. According to the model, non-irrigated soils were  Lubbock County was dominated by clay loam and
up to seven times more erodible than irrigated soils loam soils and Terry County had mainly loamy fine
(Table 2). sand and fine sandy loam soils (Table 4). The erosion
The amount of land area and the estimated ero- potential was greatest for the fine sandy loam in Lub-
sion potential for each agricultural land use are listed bock County and the loamy fine sand in Terry County.
by county in Table 3. Cotton was the dominant crop The detailed soil maps of Terry County also included

Table 2
Estimated wind erosion per hectare per year as predicted by the RWEQ for 6 ha fields by surface soil texture and major agricultural land
uses with irrigation (lrrig.) and without irrigation (Non-Irrg.)

Agricultural Clay loam Sandy clay loam Loam Fine sandy loam Loamy fine sand Fine sand Variable
land use Irrg. Non- Irrg. Non- Irrg.  Non- Irrg. Non- Irrg. Non- Irrg. Non-  Irrg. Non-
Irrg. Irrg. Irrg. Irrg. Irrg. Irrg. Irrg.
Cotton 0.7 0.7 16 16 6.9 6.9 218 21.8 42.0 43.1 68.0 70.5 218 21.8
Sunflowers 16 13.1 13.1 433 37.3 829 79.1 135.6 43.3
Corn 11 3.1 10.9 22.7 37.8 10.9
Soybeans 13 4.0 13.8 26.7 50.2 13.8
Onions 5.8 16.0 56.9 197.6 370.6 567.5 197.6
Watermelons 0.9 7.3 34.2 71.8 120.9 34.2
Sorghum 0.7 1.6 5.8 19.3 38.2 62.2 19.3
Other Cropland 0.7 1.6 6.9 21.8 42.0 68.0 21.8

Bare Soil 0.7 1.6 6.9 21.8 43.1 70.5 21.8
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Table 3
The percent of land area and the estimated erosion potential for
each agricultural land use by county

mined using the generalised soil map was about 26%
greater than the erosion potential estimated using the
detailed soil map in Terry County.

Agricultural Lubbock Terry
land use County County

Estimated Area Estimated Area 4. Discussion

erosion potential  erosion potential
Cotton 615 67.9 395 480 4.1. Land use and soils
Wheat 63 0.0 11.8 0.0
Sorghum 3.1 3.8 3.0 3.1 -
Cor% 08 04 02 01 _ To evaluate how well we classified the Iand use, es-
Onion 03 3.2 03 22 timates based on analysis of the Landsat images were
Soybeans 06 02 02 01 compared to estimates made by the USDA (Table 1).
\?\;”t‘f'owelf %-54 10-‘; 60-11 1‘811 The errors in the classification of the land use varied

atermelons . . . . . .

Other Cropland 13.6 194 26.3 311 t.)y county. Thls. reSl.'llt may, In P"’.‘rt' b.e due to the loca-
CRP/Grasd 108 0.0 116 0.0 tion of the training sites. All training sites were located
Bare Soil 21 33 1.2 1.2 in Lubbock County, which had the least error in land
Total hectrares 197890 189706 use classification. Time and funding constraints did

not allow us to identify training sites in both counties.
The largest errors in Terry County were for areas in-
correctly identified as sunflowers or onions (Table 1).
about 0.3% of the land area in sandy clay loam, fine Sunflowers were estimated to have been grown on over
sandy clay loam, and gravely loam but these lands 6% of the cropland in Terry County (Table 4) whereas
were in land uses that produced no estimated erosionUSDA estimated the true land area in sunflowers to
and so were not shown in Table 4. The total erosion be <1%. The estimated land in sunflowers contributed
potential for Terry County (detailed scale) was about over 14% of the potential erosion in Terry County.
four times that estimated for Lubbock County. The  The difference in land use classification errors
generalised STATSGO soil map estimated a greater between Lubbock and Terry Counties was surprising
amount of sandy soils than the detailed SSURGO map because the counties are adjacent and are shown on the
in Terry County (Fig. 4). The generalised soil map had same Landsat scene. It may be possible that some of
over 20% more of the land area, and over 15% greater the differences in land use classifications were caused
erosion potential, in loamy sand soils than the detailed by differences among the counties in surface soil tex-
soil map. As a result, the wind erosion potential deter- tures associated with the same crop. The counties had

aCRP: conservation reserve program.

Table 4
The percent of land area and estimated erosion potential for each surface soil texture, by county and map scale
Surface soil texture Soil map scale

Detailed Generalised

Lubbock County Terry County

Estimated Estimated Estimated Estimated Estimated Estimated

area (%) potential (%) area (%) potential (%) potential (%) area (%)
Clay 1.9 0.0 0.2 0.0 0.0 0.0
Clay loam 46.6 43 0.2 0.0 0.0 0.0
Loam 28.5 26.4 4.1 1.0 1.2 0.2
Fine sandy loam 225 67.1 43.5 28.2 245 14.5
Loamy fine sand 0.1 11 50.4 68.8 72.7 83.8
Fine sand 0.0 0.0 13 2.0 1.6 15

Variable 0.3 1.2 0.1 0.1 0.0 0.0
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wide differences in surface soil textures as indicated tigate the effect of map scale on wind erosion predic-
in Table 4. Lubbock County had more clay loam soil tion. The detailed SSURGO soil map contained much
and far less loamy fine sand soil than Terry County. smaller homogeneous map units (about 2 ha) than the
We suspect that differences in surface soil texture generalised STATSGO soil map (about 625ha). The
may have contributed to differences in classification smaller soil map units identified in the SSURGO map
of the same crop in each county due to difference allowed for more detailed separation of the soils into
in radiance produced by different soil textures. For more classes. Only four surface soil textures were
example, it may be that some loamy fine sand soils identified on the STATSGO map: loam, fine sandy
producing dryland cotton, dominant in Terry County, loam, loamy fine sand, and fine sand. In contrast, 10
had a slightly different radiance than the same crop different textural classes were identified on the de-
grown on clay loam soils in Lubbock County. The tailed SSURGO soil map: clay, clay loam, sandy clay
difference in radiance may have caused the dryland loam, fine sandy clay loam, loam, gravely loam, fine
cotton system to be misclassified in Terry County. It sandy loam, loamy fine sand, fine sand and variable
is well known that soil spectral contributions toward texture. The six new classes listed in the detailed soil
canopy radiance play a significant role in the total path map (clay, clay loam, gravely loam, sandy clay loam,
radiance. Many specialised spectral indices have beenfine sandy clay loam and variable texture class) com-
developed to characterise vegetation canopies (Asrar,bined for a total of only about 0.9% of the total land
1989). Most try to enhance the effect of vegetation area. The greatest impact was the distribution of soils
while removing the effect of soils. The effect of soil in the sandy soil classes.
is particularly important in partial canopies (similar to The generalised STATSGO map had about 73%
those of this region) because soil background condi- loamy fine sand that produced about 84% of the wind
tions exert considerable influence (Huete, 1988). We erosion potential of Terry County (Table 3). About
did not attempt any special soil reflectance filtering 23% of the loamy fine sand was placed in other map
in this study. The differences in surface soil texture units and the wind erosion potential of the loamy fine
between the counties had a profound effect on the sand was reduced about 15% when the detailed soll
estimated wind erosion potential. Loamy fine sand map was used. When the erosion potential of all com-
soils accounted for about 50% of the soils in Terry binations of land use and soils were summed for both
County and two-thirds of the potential wind erosion soil map scales, the estimated wind erosion poten-
(Table 4). Lubbock County abuts the northeast corner tial when using the generalised STATSGO soil map
of Terry County (Fig. 1) yet has less than 1% of the was 26% greater than that estimated using the detailed
soils identified as loamy fine sand, accounting for SSURGO map.
about 1% of the total wind erosion potential. Most Most of the erodible areas identified by the gen-
of the wind erosion potential of Lubbock County eralised STATSGO soil map were estimated to pro-
occurred on the fine sandy loam soils. The total es- duce 36 to 45mthalper year soil loss (Fig. 3(b)).
timated wind erosion potential of Terry County was These areas can be seen to be mapped as loamy fine
about four times that estimated for Lubbock County. sand soils in Fig. 4(b). In contrast, the wind erosion

The difference in surface texture among the coun- map produced when using the detailed SSURGO saoill
ties has been attributed to differences in deposition map layer had many more areas with an estimated
of aeolian sediments with increasing distance from 18-27tha? per year soil loss (Fig. 3(a)). The areas
a sediment source. Studies by Seitlheko (1975) havewith 18—-27thal per year soil loss were generally
demonstrated a decreasing mean sand particle sizedentified as fine sandy loam in Fig. 4(a).
with distance from the Pecos River, located southwest
of Terry and Lubbock Counties.

5. Conclusion
4.2. Map scale differences
Accurate estimation of the land use by agroecosys-

Soil maps at detailed (Fig. 4(a)) and generalised tem is important when applying erosion models such

(Fig. 4(b)) scales were tested in Terry County to inves- as RWEQ. In this study, we had less error in land
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use classification in Lubbock County (6.5%), where  The natural variation in soils across a region, and

the training sites were established. Terry County had within the same region but discernable at different

about three times the total error in land use classifi- scales of mapping, make it evident that care must

cation (-21%). The Landsat scene used in this study be taken when combining units as we scale up from

covered alarge region and included land uses that werefields to regions. Although we have demonstrated

found on a wide range of soils. We believe the error differences in erosion potential caused by scale dif-

was caused by differences in surface soil associatedferences in estimates of surface soil textures, similar

with the land uses used as training sites because we didresults may be produced for changes in any factors

not allow for differences in soils when classifying the that are critical in model estimates.

scene by agricultural land use. The misclassification

by land use may be improved by applying more train-

ing sites that represent the full range of soils utilised by 6. Disclaimer

each land use or by using much more sophisticated al-

gorithms that remove the effect of soils from the spec-  Mention of trade names or commercial products in

tral signature before applying the training program. this article is solely for the purpose of providing spe-

Such analyses were beyond the scope of this study. Cific information and does not imply recommendation
The map scale used in estimating erosion may have Or endorsement by the US Government.

a profound impact upon the final erosion estimate. We

compared the erosion estimates using a generalised

STATSGO soil map with a more detailed SSURGO Acknowledgements

soil map. Soil map units naturally have inclusions of

other soils (not the same as identified in the map unit "€ Texas Cooperative Fish and Wildlife Re-
name) that may not be observed at some scales ofSearch Unit is jointly sponsored by the Texas Parks

mapping but are readily observed at more detailed 2nd Wildlife Department, Texas Tech University, US
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